Recognized calmodulin antagonists and chlorinated phenoxyalkylamines were tested as inhibitors of mevalonate incorporation into triterpenols and their fatty acid esters in a centrifuged pellet from the latex of Euphorbia lathyris. The calmodulin antagonists, chlorpromazine (II), fluphenzine, and trifluoperazine were good inhibitors; 1s. values for II and trifluoperazine were 150 and 55 micromolar, respectively. Inhibition by the phenoxyalkylamines increased with increasing chlorine substitution, and Iso for 2-(pentachlorophenoxy)ethyl N,N-diethylamine (IX) was 35 micromolar. The calmodulin-stimulated phosphodiesterase catalyzed hydrolysis of cAMP was used as an assay to quantitate the calmodulin antagonism of the tested compounds. Compounds II and IX were calmodulin antagonists over a concentration range similar to their effective range in the biosynthesis of triterpenes. The antagonism of the chlorinated phenoxy compounds increased in parallel to their inhibitory effect upon triterpene biosynthesis.
The tapped latex of Euphorbia lathyris can convert acetate to several structurally different tetracyclic triterpenes. In prior studies, two major classes of triterpenes were found to be synthesized in vitro: TOH' and TE (6, 9, 11) . Biosynthetic activity was optimum in diluted latex with 0.4 M sorbitol as a component of the diluting buffer, indicating that an osmotically sensitive organelle is involved in triterpene biosynthesis (9) . Ponsinet and Ourisson (11) have shown that simple low speed centrifugation of the latex from several Euphorbia species disrupts triterpene biosynthesis when acetate is the precursor, presumably by separating portions ofthe biosynthetic pathway. The pellet from such a simple centrifugation, containing the osmotically sensitive organelle, will efficiently incorporate mevalonate into triterpenes.
Calcium constitutes 7 .5% of the dry latex weight and could be important in latex biochemistry (9) . Recently the calcium binding protein, calmodulin, has been isolated and purified from E. lathyris (10) ; its amino acid composition is similiar to that of other higher plants. Using gel electrophoresis with E. lathyris calmodulin as a standard, it has been shown that the tapped latex contains calmodulin.
Although it is not known if calmodulin plays an important role in the regulation of triterpene biosynthesis in plant latex, there is some evidence that calmodulin participates in mammalian cholesterol biosynthesis. For example, it has been demonstrated that hepatic 3-hydroxy-3-methylglutaryl coenzyme A reductase is phosphorylated by a Ca2", calmodulin dependent ' Abbreviations: TOH, triterpenols; TE, fatty acid esters oftriterpenols; m.p., melting point; b.p., boiling point. kinase in vitro (2) . Also, antagonists of calmodulin inhibit cholesterol biosynthesis from either acetate or mevalonate in human skin fibroblasts, indicating that calmodulin may be involved in the regulation of an additional enzyme activity further along the pathway than reductase (5) .
In the study presented here, we have examined triterpene biosynthesis in a latex pellet in the presence of antagonists of the calcium binding protein, calmodulin. We have used known calmodulin antagonists, the phenothiazines and calmidazolium, as well as chlorinated phenoxyalkylamines which possess a hydrophobic moiety and a positively charged group, two features which make them potential calmodulin inhibitors (13, 17) . In addition, we examined the effects of these compounds on calmodulin mediated phosphodiesterase activity. DTT, 22 nmol S-adenosylmethionine, the indicated amount of inhibitor, and enough NaOH to neutralize the inhibitor, if the HCI salt was used. The final volume was 0.22 ml. After 3 h at room temperature, the reactions were quenched by placing them in a boiling water bath. The carrier triterpenes in 20 ,l acetone were added, and the reactions were washed twice with 2-ml aliquots of water. The triterpenes were extracted with acetone and analyzed using TLC, as previously described (9 concentration curve was repeated twice with both 0.1 and 1.0 ,g added calmodulin. At the higher calmodulin concentration more compound is required to achieve an equivalent amount of inhibition. This causes the curve at higher calmodulin to be shifted to the right. This is the behavior expected for a true calmodulin antagonist, rather than a direct inhibitor of the phosphodiesterase enzyme.
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Our interest in the chlorinated phenoxyalkylamines stems from work showing that treatment of young guayule plants with compound VII resulted in a 2-to 6-fold increase in terpenoid (rubber) synthesis (12, 18) . We found that compound VII is a weak inhibitor of triterpene biosynthesis in E. tathyris. However, the treatment period in the guayule study was 3 weeks, and the entire plant was treated with compound VII. Because of the difference in experimental protocol and the difference in the plant species used, our results do not necessarily refute this earlier work.
Potential calmodulin inhibitors contain a hydrophobic group and a positively charged moiety. In addition, effective calmodulin inhibitors satisfy at least two other criteria: (a) the distance between the hydrophobic and positively charged groups is optimal, and (b) the hydrophobic group has a partial negative charge. Criterion b has received little attention in discussions of calmodulin antagonists. The partial negative charge requirement may be related to the need for antagonists to form a charge transfer complex with calmodulin as discussed by Reid (13 
